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SPECIFICATION 

1. Title of the Invention 
IC card system 

2 . Claim 

(1) An IC card system including an IC card having a 
shopping balance storage area for storing a balance of a 
shopping account set up in a financial institution and 
transaction data storage areas for storing a number of 
transactions, in which transaction details are stored for 
every transaction at a store and the like, and the balance 
of the shopping storage area is updated, the system 
comprising: 

an automatic transaction processing apparatus including 
an IC card reader /writer , transfer means for transferring 
the amount specified by a customer from a deposit account to 
the shopping account or depositing means for depositing 
received money to the shopping account, balance update means 
for updating the balance of the shopping balance storage 
area of the IC card received at the IC card reader/writer 
with the amount, output means for printing or displaying the 
content of the shopping balance storage area and the 
transaction data storage area of the IC card. 
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3. Detailed Description of the Invention 

(a) Field of the Invention 

The present invention relates to an IC card system in 
which money is deposited to financial institutions and the 
amount is recorded on IC cards as a balance, and payment for 
purchasing commercial products is performed by withdrawing 
from the balance recorded on the IC card. 

(b) Summary of the Invention 

In the IC card system, money is deposited to the 
shopping account, set up in a financial institution to 
update a balance of a shopping balance storage area of an IC 
card with the amount of the money, and payment on purchase 
of commercial products is performed by withdrawing the cost 
from the shopping balance storage area of the IC card. In a 
system according, to the present invention, it becomes 
possible to update the balance of the shopping account and 
the shopping balance storage area with a transfer from a 
deposit account or depositing money by inserting the IC card 
into an automatic teller machine. Also, it becomes possible 
to print out or display contents of the shopping balance 
storage area and transaction data storage area of the IC 
card. 

(c) Prior Art and the Problems thereof 

Currently, systems where an IC card is used for 
purchasing commercial products, i.e., shopping, are 
experimentally used as one type of cashless transactions. 

In such systems, customers set up shopping accounts in 
financial institutions and deposit money to the accounts. 
The amount of money is stored in a shopping balance storage 
area of an IC card. When a customer purchases commercial 
products at stores or the like, the customer inserts the IC 
card into an IC card reader/writer provided at the stores. 



and deducts (withdraw) the cost for the purchased commercial 
products and the like from the balance stored in the 
shopping balance storage area. In this way, payment is 
performed. 

In conventional IC card systems, customers have to 
request banks for inquiry for the shopping balance stored in 
the IC card and transaction data, and cannot confirm quickly 
and easily. Conventional IC card systems also have the 
problem that it is cumbersome for both the systems and the 
customers . 

(d) Objective of the Invention 

It is an object of the present invention to provide an 
IC card system which allows for customers to perform balance 
and incoming/outgoing inquiry by operating automatic teller 
machines . 

(e) Structure and Effects of the Invention 

The present invention provides an IC card system 
including an IC card having a shopping balance storage area 
for storing a balance of a shopping account set up in a 
financial institution and transaction data storage areas for 
storing a number of transactions, in which transaction 
details are stored for every transaction at a store and the 
like and the balance of the shopping balance storage area is 
updated, the system comprising: an automatic transaction 
processing apparatus including an IC card reader /writer , 
transfer means for transferring the amount specified by a 
customer from a deposit account to the shopping account or 
depositing means for depositing received money to the 
shopping account, balance update means for updating the 
balance of the shopping balance storage area of the IC card 
received at the IC card reader/writer with the amount, and 
output means for printing or displaying the content of the 
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shopping balance storage area and the transaction data 
storage area of the IC card. 

With the above-described structure, it is possible for 
the customer to insert the IC card into the automatic 
transaction processing apparatus and perform an inquiry to 
have the automatic transaction processing apparatus print or 
display the shopping balance and transaction data stored in 
the IC card. Thus, balance inquiry or balance sheet inquiry 
can be performed easily without assistance. 

(f) Examples 

Figure 1 is a diagram showing the structure of an IC 
card system according to one example of the present 
invention. IC card 1 is inserted into an automatic teller 
machine (hereinafter, referred to as "ATM" ) 2, which is an 
automatic transaction process apparatus, and subjected to a 
process such as balance updating of a shopping balance 
storage area (M2; see Figure 5). When a commercial product 
is purchased at a store 4, the card is inserted into an IC 
card reader/writer provided at the store and the cost for 
the purchased commercial product is withdrawn from the 
shopping balance storage area. The IC card reader/writer 
has a memory (typically, a floppy disc) for storing the 
amount of money withdrawn last time, i.e., the cost of the 
sold commercial product. The data will be read at the 
financial institution later and the deposit corresponding to 
withdrawn amount is paid. 

Figure 2 shows an external view of the ATM. A vertical 
operation panel plane includes an IC card insertion slot 21 
for inserting the IC card, a bank book insertion 
slot /balance sheet discharging slot 22, and a magnetic card 
insertion slot 23 for deposit account. A horizontal 
operation panel plane includes bill note injection/ejection 
slot 24, CRT 25, and coin injection/ejection slot 27. The 



CRT 25 displays guidance of the functions of the ATM, 
operation procedure and the like, and also displays input 
keys which the customer should press. On a surface of the 
CRT 25, a transparent touch-screen switch 26 is provided and 
senses the pressed keys displayed on the CRT. 

Figure 3 is a schematic view of the IC card 1, The IC 
card 1 includes a micro computer 10 comprising CPU 10a and 
memory 10b (see Figure 4) therein. In the memory, the 
shopping balance storage area for storing the amount money 
deposited to the shopping account is defined (see Figure 5). 
On a surface of the card, a terminal 11 of the microcomputer 
10 and a magnetic stripe 12 are formed. A PIN number of the 
deposit account, account number and the like are recorded on 
the magnetic stripe 12. As used herein, the term deposit 
account refers to an ordinary deposit account in banks and 
the like. 

Figure 4 is a block diagram of the ATM 2 and control 
sections of the IC card 1. CPU 28 of the ATM 2 is connected 
to ROM 29 for storing programs and the like, RAM 30 for 
storing data and the like, and also to interface 31. The 
interface 31 is connected to the CRT 25, the touch-screen 
switch 26, and also to an IC card reader/writer 34, a 
printer 35, a bill note handling section 36, a coin handling 
section 37, a slip processing section 38 and a communication 
processing section 39. The IC card reader/writer 34 
communicates data and the like with the IC card inserted 
into the IC card insertion slot 21. The printer 35 prints 
details of transactions to a bank book inserted into the 
bank book insertion slot 22 and prints shopping balance 
and/or transaction data to a balance sheet. The bill note 
handling section 36 handles the input/output of bill notes. 
The coin handling section 37 handles the input/output of 
coins. The slip processing section 38 prints a transaction 
detail list when the transaction is performed without having 



the bankbook being inserted. The communication processing 
section 39 is for communicating with a center. 

As described above, the IC card reader /writer 34 is 
connected to the IC card 1 inserted into the IC card 
insertion slot 21. The IC card 1 includes the microcomputer 
including the CPU 10a and the memory 10b therein. 

Figure 5 shows a partial structure of the memory of the 
IC card 1. Area Ml stores inherent data such as transaction 
bank number, name of owner, PIN number and the like for 
identifying the card. Area M2 stores shopping balance 
storage area. The amount of money transferred to the 
shopping account at the bank is stored in this area, and the 
cost for shopping is withdrawn from the balance with the IC 
card reader /writer at the stores for each purchase. Area M3 
stores the details of shopping (transaction) for each 
purchase. This area is divided into 100 transaction data 
storage areas. Each of the transaction data storage areas 
stores the name of the store where purchase is made, the 
cost of the commercial products, and the like. 

The details of transaction are stored in the 
transaction data storage areas for every transaction. When 
all of the transaction data storage areas are occupied, the 
latest transaction data is stored by overwriting the storage 
areas beginning with the chronologically oldest transaction 
data. 

Figures 6(A), (B), (C) , (D) and (E) are flowcharts 
showing process procedures of the control sections of the 
ATM. As shown in Figure 6(A), first, a menu is displayed on 
the CRT. When the customer selects and inputs a process 
from the menu display, the selected procedure is performed. 



6 



Figure 6(B) is a flowchart showing a process procedure 
of a process (filling) of printing the transaction data 
and/or shopping balance on the balance sheet. First, a 
display to request the customer to insert the card is 
provided, and the inserted card is received (nl0-»nl2) . 
Then the waiting telegram saying "Please wait for a while" 
or the like is presented to the user of the ATM, and the 
contents of the memory in the received IC card is read 
(nl4-*nl6). Data of an amount corresponding to the number 
of data (7) which can be printed on one page of the balance 
sheet is read from the latest data to the older data, and 
printed to the balance sheet (nl6-*nl8->n20) . A display to 
prompt the user to receive the printed balance sheet is 
provided, and then, the balance sheet is discharged from the 
balance sheet discharging slot 22. If there is data 
remained to be printed, a display asking whether to continue 
printing on next balance sheet or to finish printing here is 
presented (n26-*A-*n28 ) . 

Figure 8 is a diagram showing an exemplary display at 
this time. If the user selects to continue here, the user 
touches "filling", and if the user wants to finish, the user 
touches m end" . When "filling" is operated, the number of 
data to be printed next is read, and the printing process is 
performed similarly (n32->nl4-*n!4-*) . When all the data is 
printed or "end" is selected, a display for returning the IC 
card is provided, then the IC card is returned from the IC 
card insertion slot 21, and a display indicating that the 
process is finished is presented (n34-*n36-*n38 ) • If there 
is no data stored in the memory of the IC card, a display 
indicating that there is no data is provided and the process 
is completed (nl8-»n40). 

Figures 7(A) and (B) show the printed balance sheet 
obtained as a result of the above process. Figure 7(A) 
shows the first page of the balance sheet. The seventh line 



describes the latest transaction data, and the first. line is 
the transaction data for the transaction 6 times before the 
latest transaction (some data is omitted). As is clear from 
the figure, the balance of the latest transaction data, 
131,000 yen, matches the total balance. Thus, it is clear 
that this page is the result of printing the latest 
transaction data. Figure 7(B) shows the second page of the 
balance as a result of printing. The transaction data on 
the fourth line is data of the transaction just before the 
transaction shown in the first line of Figure 7(A). The 
first line of Figure 7(B) shows the oldest (the first) 
transaction data. As is clear from the figure, the balance, 
100 thousand yen, and the total balance, 131,000 yen, do not 
match each other. Thus, it is clear that there is a 
continuing page. 

Figure 6(C) shows the process procedure performed when 
the balance inquiry is selected from the menu display. 
First, display to request the customer to insert the card is 
provided, then the inserted card is received, and the 
shopping balance storage area in the memory of the IC card 
is read (n50— n52— n54 ) . The result is displayed on the CRT 
(n56). Figure 9 shows an exemplary display at this time. 
The user can know the shopping balance. Thereafter, the IC 
card is returned from the IC card insertion slot, and the 
screen is switched to an end display when the user removes 
the IC card (n58-*n60). Step n20 shown in Figure 6(b), 
printer 35 shown in Figure 4, step n56 shown in Figure 6(C), 
and CRT 25 shown in Figure 4 correspond to output means in 
the present invention. 

Figure 6(D) is a flowchart showing an operation when 
the IC card balance update transaction is selected from the 
menu display, and update of the shopping account and the 
shopping balance storage area is performed with transfer 
from the deposit account. First, a solenoid of the IC card 
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insertion slot 21 is turned on to open the slot. CRT 25 
displays to request the user to insert the IC card. When 
the IC card, is inserted, data regarding the deposit account 
of the IC card (account number, PIN number and the like) is 
read from the magnetic stripe, and data regarding the 
shopping account is read from the memory (n74) . Next, the 
CRT 25 displays a numeric keypad, requests the user to enter 
the PIN number of the deposit account and reads the contents 
of the key entry (n76-»n78). It is determined whether the 
entered PIN number matches that read from the magnetic 
stripe. If they match, the procedure proceeds to n82 since 
the correct PIN number is entered. If they do not match, 
the card is ejected and returned (n98), and the procedure 
returns to the main routine. 

At n82, the user is requested to enter the amount of 
money to be transferred from the deposit account to the 
shopping account from the numeric keypad displayed on the 
CRT25. At n84 f the entry for the amount of money, is read. 
The entered amount and the deposit account data and the 
shopping account data read at n74 are sent to the center to 
request the . center to rewrite a center file (n86). A 
telegram (message) to be sent includes the deposit account 
data, shopping account data, and transferring amount. At 
n88, the reply from the center is received. At n90, the 
content of the telegram is judged. If the content of the 
telegram says that rewriting of the center file is completed 
normally, the procedure proceeds to n92 where the content of 
the shopping balance storage area is updated with the 
transfer amount, then, the CRT 25 displays that the process 
is completed normally and the IC card is returned (n94). If 
it is determined that IC card is removed at n96, the process 
returns to the main routine. If the telegram from the 
center says that the rewriting of the file is not performed 
normally, it is judged at n90 to proceed to nlOO where the 
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CRT 25 displays that transfer is not available and the IC 
card is returned. 

Figure 6(E) is a flowchart indicating an operation when 
the money is deposited to the shopping account and also 
update of the shopping account and the shopping balance 
storage area is performed. First , at nllO, a solenoid of 
the IC card insertion slot 21 is turned on to open the slot. 
CRT 25 displays to request the user to insert IC card. When 
the IC card is inserted, data regarding the shopping account 
(account number, shopping balance and the like) is read from 
the memory of the IC card, then, the bill note 
injection/ejection slot 24 and coin injection/ejection slot 
27 are opened, and the CRT 25 displays a request to input 
the money (n!16). When it is determined that money is input, 
a telegram for file update is sent to the center (nl20). 
The telegram includes the account number and the amount of 
the input money. At nl22, the reply from the center is 
received. At nl24, the content of the telegram is judged. 
If the content of the telegram says that rewriting of the 
center file is completed normally, the content of the 
shopping balance storage area is updated with the input 
amount, then, the CRT 25 displays that the process is 
completed normally and the IC card is returned (nl26-nl28). 
If it is determined that the IC card is removed at nl30, the 
process returns to the main routine. If the telegram from 
the center says that the rewriting of the file is not 
performed normally, the CRT 25 displays that update of the 
account balance is not available and the inout money is 
returned (nl32). After it is confirmed that money is 
removed, the IC card is returned ( nl32-*nl34-*n!36 ) . 

Figure 10 is a flowchart showing a process procedure of 
the center during the above -described process. When the 
power is turned on and the operation is started, power-on 
processes such as initial setting is performed at n200. At 



n202, it is judged whether there is a turn-off instruction. 
If there is a turn-off instruction, a power-off process is 
performed at n222, and then power is turned off and the 
operation is finished. If there is no turn-off instruction, 
it is judged whether it receives a telegram from terminals 
(ATMs). If there is a telegram, the procedure proceeds to 
n206 and the following steps. If there is no telegram, the 
procedure returns to n202. 

When the telegram is received and the operation 
proceeds to n206, the content of the received telegram is 
analyzed, and the content is judged at n208 . If the 
telegram is for updating the shopping account in the center 
file with the transfer transaction, the procedure proceeds 
to n210 where the amount to be transferred is withdrew from 
the deposit account file, and the amount is deposited to the 
shopping account file to update the balance (n212). At n214, 
whether the update of the file is performed normally or not 
is determined. If the update is performed normally , a 
telegram indicating normal completion is sent to the 
terminal. If the update is not performed normally, a 
telegram indicating abnormal completion is sent to the 
terminal. After sending the telegram, the operation is 
finished and returned to n202. 

If the telegram received from the terminal is for 
updating the shopping account in the center file with the 
cash transaction, the procedure proceeds to n240 where the 
amount of input money recorded in the telegram is deposited 
to the shopping account file to update the balance. At n242, 
whether the update of the file is performed normally or not 
is determined. If the update is performed normally, a 
telegram indicating normal completion is sent to the 
terminal (n244). If the update is not performed normally, a 
telegram indicating abnormal completion is sent to the 
terminal (n246). 



If the telegram received has content different from the 
above-described content, the process in accordance with the 
transaction is performed at n248. 

The processes shown in Figures 6(D), (E), and 10 
corresponds to transfer means, depositing means, and balance 
update means in the present invention. 

As described above, according to the IC card system, 
when the shopping account and the shopping balance storage 
area are updated, or the contents of the shopping balance 
storage area and transaction data storage area are printed 
or displayed, it is necessary to just insert the IC card 
into an ATM and perform a predetermined operation. Since 
attendance of a clerk is not required, such operations can 
be performed out of business hours. It is less time- 
consuming and labor-saving. 

4 . Brief Description of the Drawings 

Figure 1 is a diagram showing the structure of an IC 
card system according to one example of the present 
invention; Figure 2 shows an external view of the ATM used 
in the IC card system; Figure 3 is a schematic view of the 
IC card used in the IC card system; Figure 4 is a block 
diagram of the ATM and control sections of the IC card. 
Figure 5 shows a partial structure of the memory of the IC 
card. Figures 6(A) is a flowchart showing a main routine of 
a CPU of the control sections; Figure 6(B) is a flowchart 
showing a process procedure of printing the transaction data 
and/or shopping balance of the IC card on the balance sheet; 
Figure 6(C) is a flowchart showing a process procedure 
performed when balance inquiry of the IC card is performed; 
Figure 6(D) is a flowchart showing an update process 
procedure of a shopping account and shopping balance storage 
area performed with transfer transaction from a deposit 
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account; Figure 6(E) is a flowchart showing an update 
process procedure of the shopping account and the shopping 
balance storage area performed with a cash transaction; 
Figures 7(A) and (B) show a balance sheet obtained as a 
result of printing; Figures 8 and 9 are diagrams showing 
exemplary display; and Figure 10 is a flowchart showing an 
operation of a center. 

1 - IC card, 2 - ATM 
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FIG. 6(A) 
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FIG. 6(B) 
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FIG. 6(D) 
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